
 

Date   February 7, 2003 Page  1 

 

 
State of Wisconsin 
Department of Transportation 

Facilities Development Manual 
TABLE OF CONTENTS 
Chapter  9 SURVEYING  
 
 Procedure Number 
SECTION 1 - INTRODUCTION 
 Subject 1 - General 9-1-1   
 Subject 5 - Description of Surveys  9-1-5   
 Subject 10 - Automation Links to Surveys 9-1-10  
 Subject 15 - Need for Accuracy 9-1-15  
SECTION 5 - POLICIES 
 Subject 1 - Perpetuation of Landmarks 9-5-1 
 Subject 5 - Right-of-Way Monumentation 9-5-5 
 Subject 10 - Standard Geodetic References 9-5-10  
SECTION 10 - PUBLIC RELATIONS 
 Subject 1 - Public Contacts 9-10-1  
 Subject 5 - Entry and Operations on Private Land 9-10-5  
 Subject 6 – Surveys or Inspections on Railroad Right-of-Way 9-10-6 
 Subject 10 - Property Damage Settlement Agreement 9-10-10 
SECTION 20 - SPATIAL REFERENCE SYSTEMS 
 Subject 1 - General 9-20-1  
 Subject 5 - The Public Land Survey System 9-20-5  
 Subject 10 - The National Spatial Reference System  9-20-10 
 Subject 15 - Horizontal Datums 9-20-15 
 Subject 20 - Vertical Datums 9-20-20 
 Subject 25 - Coordinate Systems 9-20-25 
 Subject 26 - Wisconsin State Plane Coordinate System 9-20-26  
 Subject 27 - Wisconsin County Coordinate System 9-20-27 
 Subject 30 - Coordinate Transformation 9-20-30 
 Subject 35 - Combination Factor Selection 9-20-35 
 Subject 40 - Grid/Ground Coordinate Conversions 9-20-40 
SECTION 25 - MONUMENTATION 
 Subject 1 - Perpetuation of Landmarks 9-25-1  
 Subject 5 - Control Monumentation 9-25-5  
 Subject 6 - Right-of-Way Monumentation 9-25-6 
 Subject 10 - Engineering Survey Monuments 9-25-10 
SECTION 30 – THREE-DIMENSIONAL CONTROL To be Published 



Facilities Development Manual  
 Procedure Number 
 

Date    October 25, 2002 Page  2 

SECTION 35 - HORIZONTAL CONTROL  
 Subject 1 - When Used 9-35-1  
 Subject 5 - Classification, Standards and Specifications 9-35-5  
 Subject 10 - Horizontal Control Data Base 9-35-10 
 Subject 15 - Field Reconnaissance 9-35-15 
 Subject 20 - Field Procedures - Distance Measurement 9-35-20 
 Subject 25 - Field Procedures - Angle Measurement 9-35-25 
 Subject 30 - Computations 9-35-30 
 Subject 35 - Monumentation Required 9-35-35 
SECTION 40 - VERTICAL CONTROL 
 Subject 1 - When Used 9-40-1  
 Subject 5 - Classification, Standards And Specifications 9-40-5  
 Subject 10 - Vertical Control Data Base 9-40-10 
 Subject 15 - Field Reconnaissance 9-40-15 
 Subject 20 - Field Procedures 9-40-20 
 Subject 25 - Computations 9-40-25 
 Subject 35 - Monumentation 9-40-35 
SECTION 43 - PLANNING AND SCHEULING 
 Subject 1 - Minimum Data Requirements 9-43-1  
 Subject 5 - Survey Time Frame 9-43-5  
SECTION 45 - AERIAL PROJECTS 
 Subject 1 - General 9-45-1  
 Subject 2 - Image Products 9-45-2 
 Subject 3 – Mapping Products 9-45-3 
 Subject 5 - Flow Diagram 9-45-5  
 Subject 10 - Pre-Survey Planning 9-45-10 
 Subject 15 – Ground Control 9-45-15 
 Subject 20 - Computation, Documentation & Distribution 9-45-20 
SECTION 50 - ALIGNMENTS - REFERENCE LINE WITH STATIONING 
 Subject 1 - When Used 9-50-1 
 Subject 5 - Standards And Specifications 9-50-5 
 Subject 10 - Field And Office Reconnaissance             9-50-10 
 Subject 15 - Field Procedures 9-50-15 
 Subject 20 - Alignment Computations 9-50-20 
 Subject 25 - Monumentation Required 9-50-25 
SECTION 55 - DRAINAGE STRUCTURE SURVEYS 
 Subject 1 - Introduction 9-55-1  
 Subject 5 - Field Procedures 9-55-5  
 Subject 10 - Computations 9-55-10 
 Subject 15 - Monumentation Required 9-55-15 
SECTION 60 - STRUCTURE SURVEYS 
 Subject 1 - Introduction 9-60-1  
 Subject 5 - Field Procedures 9-60-5  
 Subject 15 - Monumentation Required 9-60-10 



Facilities Development Manual  
 Procedure Number 
 

Date    October 25, 2002 Page  3 

 
SECTION 65 - CROSS SECTIONS/DIGITAL TERRAIN MODELS (DTM'S) 
 Subject 1 - Introduction 9-65-1  
 Subject 5 - Field Procedures 9-65-5  
 Subject 10 - Monumentation Required 9-65-10 
SECTION 70 - TOPOGRAPHY 
 Subject 1 - Introduction 9-70-1  
 Subject 5 - Field Procedures       9-70-5  
 Subject 10 - Data Destination, Formats, Etc. 9-70-10 
SECTION 75 - RIGHT-OF-WAY 
 Subject 1 - Introduction 9-75-1  
 Subject 5 - Field Procedures       9-75-5  
SECTION 80 - APPENDIX 
 Subject 1 - Glossary 9-80-1  
 Subject 5 - Survey Mathematics 9-80-5  
  



Facilities Development Manual 

Date   February 7, 2003  Page 4 

List of Figures 
Procedure Figure Title 

9-1-15 1 Examples:  Precision - Accuracy 
9-5-5 1 Right-of-Way Monumentation Policy 
9-5-10 1 Request for Exception from Standard Geodetic Reference, DT1773 

 1 Example of a Typical Informational Letter. 
9-10-1 2 News Release - Highway Engineering Survey to Begin 

 3  News Release - WisDOT Survey Work to Begin on STH 1 
 4 News Release - Right-of-Way Staking to Begin on STH 1 

9-10-6 1 Sample Letter to Occupy Railroad Right-of-Way 
9-10-10 1 Sample Letter to Owner 

 2 Survey Damage Agreement, Form DT1737 
 1 Example of Eight Sided Figures Called Sections 

9-20-5 2 Pattern of PLSS Townships & Ranges for Wisconsin 
 3 Method of Numbering Sections 
 1 Map Projection 

9-20-25 2 Universal ‘Transverse Mercator Coordinate System 
 3 Wisconsin Transverse Mercator Coordinate System 

9-20-26 1 Wisconsin State Plane Coordinate System 
9-20-27 1 Wisconsin County Coordinate System 

 2 Wisconsin County Coordinate System Zones 
 1 Type 1 Monuments 

9-25-10 2 Type 2 Monuments 
 3 Type 3 Monuments 

9-35-5 1 Recommended Minimum Classification Requirements  
 2 Standards and Specifications for Horizontal Control 

9-35-10 1 Sample Data Sheet For Typical Horizontal Control Station  
9-35-15 1 Types of Traverses 
9-35-30 1 Measuring Slope Distance & Vertical Angle 
9-40-5 1 Recommended Minimum Classification Requirements  

 2 Standards & Specifications for Vertical Control 
9-40-20 1 Illustration of Reciprocal Leveling Technique 

 2 Illustration of Slope Distance & Vertical Angle 
 3 Effects of Curvature and Refraction 
 4 Peg Test Demonstration 

9-43-1 1 Survey Activities to Meet Minimum Data Requirements 
9-45-3 1 Controlled Imagery Products 
9-45-5 1 Aerial Projects Flow Diagram 

9-45-15 1 Target Dimensions 
9-50-20 1 Adjustment of Intermediate POT 

 1 Horizontal Alignment at Drainage Structure 
9-55-5 2 Flood Plain Section at Drainage Structure 

 3 Waterway Opening at Drainage Structure 
9-60-5 1 Survey Data for Structure Rehabilitation Project 

 2 Structure Terminology Diagram 
 1 Curve Formulas 

9-80-5 2 Trigonometric Formulas 
 3 Cosine Law - Oblique Triangle 
 4 Coordinate Geometry 

 


	Chapter 9 - Surveying
	SECTION 1-INTRODUCTION
	9-1-1 General
	9-1-5 Description of Surveys
	9-1-10 Automation Links to Survey
	9-1-15 Need for Accuracy

	SECTION 5-POLICIES
	9-5-1 Perpetuation of Landmarks
	9-5-5 Right-of-Way Monumentation
	9-5-10 Standard Geometic References

	SECTION 10-PUBLIC RELATIONS
	9-10-1 Public Contacts
	9-10-5 Entry and Operations on Private Land
	9-10-6 Surveys or Inspections on railroad Right-of-Way
	9-10-10 Property Damage Settlement Agreement

	SECTION 20-SPATIAL REFERENCE SYSTEMS
	9-20-1 General
	9-20-5 The Public Land Survey System
	9-20-10 The National spatial Reference System
	9-20-15 Horizontal Datums
	9-20-20 Vertical Datums
	9-20-25 Coordinate Systems
	9-20-26 Wisconsin State Plane Coordinate System
	9-20-27 Wisconsin County Coordinate System
	9-20-30 Coordinate Transformation
	9-20-35 Combination Factor Selection
	9-20-40 Grid/Ground Coordinate Conversions

	SECTION 25-MONUMENTATION
	9-25-1 Perpetuation of Landmarks
	9-25-5 Control Monumentation
	9-25-6 Right-of-Way Monumentation
	9-25-10 Engineering Survey Monuments

	SECTION 30-THREE-DIMENSIONAL CONTROL
	SECTION 35-HORIZONTAL CONTROL
	9-35-1 When Used
	9-35-5 Classification, Standards and Specifications
	9-35-10 Horizontal Control Data Base
	9-35-15 Field Reconnaissance
	9-35-20 Field Procedures-Distance Measurement
	9-35-25 Field Procedures-Angle Measurements
	9-35-30 Computations
	9-35-35 Monumentation Required

	SECTION 40-VERTICAL CONTROL
	9-40-1 When Used
	9-40-5 Classification, Standards and Specifications
	9-40-10 Vertical Control Data Base
	9-40-15 Field Reconnaissance
	9-40-20 Field Procedures
	9-40-25 Computations
	9-40-35 Monumentation

	SECTION 43-PLANNING AND SCHEDULE
	9-43-1 Minimum Data Requiremetns
	9-43-5 Survey Time Frame

	SECTION 45-AERIAL PROJECTS
	9-45-1 General
	9-45-2 Image Products
	9-45-3 Mapping Products
	9-45-5 Flow Diagram
	9-45-10 Pre-Survey Planning
	9-45-15 Ground Control
	9-45-20 Computation, Documentation & Distribution

	SECTION 50-ALIGNMENTS-FERENCE LINE WITH STATIONING
	9-50-1 When Used
	9-50-5 Standards and Specifications
	9-50-10 Field and Office Reconnissance
	9-50-15 Field Procedures
	9-50-20 Alignment Computations
	9-50-25 Monumentation Required

	SECTION 55-DRAINAGE STRUCTURE SURVEYS
	9-55-1 Introduction
	9-55-5 Field Procedures
	9-55-10 Computations
	9-55-15 Monumentation Required

	SECTION 60-STRUCTURE SURVEYS
	9-60-1 Introduction
	9-60-5 Field Procedures
	9-60-10 Monumentation Required

	SECTION 65-CROSS SECTIONS/DIGITAL TERRAIN MODELS (DTM'S) 
	9-65-1 Introduction
	9-65-5 Field Procedures
	9-65-10 Monumentation Required

	SECTION 70-TOPOGRAPHY
	9-70-1 Introduction
	9-70-5 Field Procedures
	9-70-10 Data Destination, Formats, Etc.

	SECTION 75-RIGHT-OF-WAY
	9-75-1 Introduction
	9-75-5 Field Procedures

	SECTION 80-APPENDIX
	9-80-1 Glossary
	9-80-5 Survey Mathematics



	back to main page: 


